Abstract
Introduction

16
Drosophila melanogaster has proved to be a suitable organism to test toxic effects of PANalytical operating in a θ-2θ configuration (Bragg-Brentano geometry) and equipped with 
Hemocytes counts
85
After the exposure, the hemolymph of thirty larvae was extracted and the hemocytes were 
91
The number of hemocytes (normal hemocytes, apoptotic plasmatocytes and lamellocytes) in 92 larvae exposed to 500 ppm, 1000 ppm Ch-Fe 3 O 4 NPs and non-exposed was established.
93
Statistical differences between treatments were analyzed through a one way analysis of 
Comet Assay
100
The comet assay in the alkaline version was developed in the hemocytes of larvae exposed The FEG-SEM micrograph (Fig 2) Samples of XRD were dried on a microscope slide at 40ºC to avoid any organic degradation.
141
Analysis XRD of the obtained average is the result of 6 different measurements from 5º to 90º (θ-142 2θ) angle. The Fe 3 O 4 NPs crystalline nature is confirmed from the XRD analysis (Fig 3) . produced by entrance of trypan blue through the cell membrane. Lamellocytes were observed 160 as large and irregular cells (Fig 4) . The total number hemocytes increased in larvae exposed to 1000 ppm (mean: 411.33) but 166 decreased in the larvae exposed to 500 ppm (mean: 201.67) compared with the control group 10 167 (235.67). In the case of apoptotic plasmatocytes, the larvae exposed to 1000 ppm also showed 168 an increase in the number of apoptotic plasmatocytes (mean: 54.33) compared with the 500 169 ppm (mean: 8.6) and control group (0.33). Lamellocytes were not present in the control 170 larvae, but this type of cell was observed in the larvae exposed to 500 ppm (1.3) and 1000 171 ppm (13.3) (Fig 5) . were identified (Fig 6) . observed.
195
The level of DNA damage produced for each treatment was estimated in function of the %
196
of DNA in the comet tail (Fig 7A) and the comet tail length (µm) (Fig 7B) . The highest level
197
of DNA damage was observed in the larvae exposed to 1000 ppm, followed by the larvae 198 exposed to 500 ppm and finally the control larvae. However non-statistical differences were 199 observed between the larvae exposed to 500 ppm and 1000 ppm (p<0.05). Therefore, both (Table 3) . concentration of Ch-Fe 3 O 4 NPs produce high mortality of larvae (Fig 8) .
218
Significant statistical differences were observed in the viability between 1000 ppm and 219 control treatment. eclosioned adults (Fig 9) . 
228
A) larva not exposed (control), B) larvae exposed to 1000 ppm, C) adult exposed to 1000 In this study changes were observed in the density of cell hemolymph composition in The increment of plasmatocytes density and the emergence of lamellocytes were observed in 246 larvae exposed to 500 ppm and 1000 ppm. However the effect of 1000 ppm concentration is 247 toxic, while the exposure to 500 ppm is less nocive for the hemolymph cells. This observation strand breaks [25, 26] ; this will allow identification of the possible mode of action of 286 nanoparticles at the molecular level.
287
In addition, the effect of Ch-Fe 3 O 4 NPs on the viability of larvae was evidently toxic,
288
producing up to 50% of mortality in larvae exposed to 1000 ppm Ch-Fe 3 O 4 NPs, while the 289 non-exposed larvae presented only up to 16% of mortality. The low viability is associated to 
